A pioneer protein is part of a large complex involved in trans-splicing of a group II intron in the chloroplast of Chlamydomonas reinhardtii.
Splicing of organellar introns requires the activity of numerous nucleus-encoded factors. In the chloroplast of Chlamydomonas reinhardtii, maturation of psaA mRNA encoding photosystem I subunit A involves two steps of trans-splicing. The exons, located on three separate transcripts, are flanked by sequences that fold to form the conserved structures of two group II introns. A fourth transcript contributes to assembly of the first intron, which is thus tripartite. The raa7 mutant (RNA maturation of psaA 7) is deficient in trans-splicing of the second intron of psaA, and may be rescued by transforming the chloroplast genome with an intron-less version of psaA. Using mapped-based cloning, we identify the RAA7 locus, which encodes a pioneer protein with no previously known protein domain or motif. The Raa7 protein, which is not associated with membranes, localizes to the chloroplast. Raa7 is a component of a large complex and co-sediments in sucrose gradients with the previously described splicing factors Raa1 and Raa2. Based on tandem affinity purification of Raa7 and mass spectrometry, Raa1 and Raa2 were identified as interacting partners of Raa7. Yeast two-hybrid experiments indicate that the interaction of Raa7 with Raa1 and Raa2 may be direct. We conclude that Raa7 is a component of a multimeric complex that is required for trans-splicing of the second intron of psaA. The characterization of this psaA trans-splicing complex is also of interest from an evolutionary perspective because the nuclear spliceosomal introns are thought to derive from group II introns, with which they show mechanistic and structural similarity.